
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



SCIENCE 



Editorial Committee : S. Newcomb, Mathematics ; K. S. Woodwaed, Mechanics ; E. C. Pickering, 

Astronomy ; T. C. Mendenhall, Physics ; B. H. Thurston, Engineering ; Ira Kemsen, Chemistry ; 

Joseph Le Conte, Geology ; W. M. Davis, Physiography ; Henry F. Osborn, Paleontology ; 

W. K. Brooks, C. Hart Merriam, Zoology ; S. H. Scudder, Entomology ; C. E. Bessey, 

N. L. Britton, Botany ; C. S. Minot, Embryology, Histology ; H. P. Bowditch, 

Physiology ; J. S. Billings, Hygiene ; William H. Welch, Pathology ; 

J. MoKeen Cattell, Psychology ; J. W. Powell, Anthropology. 



Friday, July 27, 1900. 



CONTENTS: 

The Astronomical and Astrophysieal Society of Amer- 
ica (I): Professor Geo. C. Comstock j.21 

American Mathematical Society : Professor F. N. 

Cole 129 

The Relation of Biology to Physiography : C. Wil- 

lard Hayes, M. B. Campbell. 131 

On the Evidence of Vhionidse regarding the Former 
Courses of the Tennessee and other Southern 

Rivers: Chas. T. Simpson 133 

Education at the Paris Exposition 136 

Eighteenth Annual Report of the Committee on In- 
dexing Chemical Literature 138 

Scientific Boohs : — 

Watson's Text-book of Physics : Professor W. F. 
Magie. Ornithology: A. K. F. Books Received.. 139 

Scientific Journals and Articles 141 

Societies and Academies : — 

The Texas Academy of Sciences: F. W. S 142 

Discussion and Correspondence : — 

Epitropism, Apotropism and the Tropaxis: Dr. 
Charles A. White. Initiation of New Ele- 
ments in Fossil Fauna : Dr. Charles B. Keyes. 
Rapid Changes in the Structure of the Corona : 

Dr. H. Helm Clayton... 143 

Notes on Inorganic Chemistry: J. L. H., 147 

Notes on Oceanography : — 

The Nomenclature of Submarine Relief; The Lith- 
ology of Ancient Marine Sediments: Dr. Beg- 

inald A. Daly 148 

Zoological Notes : F.A. Lucas 150 

Botanical Notes: — 

Genera of American Grasses ; Weeds of the North- 
western Territories; The Ferns and Flowering 
Plants of Oklahoma ; North American Fox-tail 
Grasses; Mosses of the Cascade Mountains : Pro- 
fessor Charles E. Bessey 150 

Activity in Magnetic Work 152 

Jenner Institute of Preventive Medicine 153 

The British National Physical Laboratory. 154 

Protection and Importation of Birds 155 

Monument to Professor Baird. 156 

Scientific Notes and News 157 

University and Educational News 160 

MSS. intended for publication and books, etc., intended 
for review should be sent to the responsible editor, Profes- 
sor J. McKeen Cattell, Garrison-on-Hudson, N. Y. 



THE ASTRONOMICAL AND ASTROPHYSICAL 
SOCIETY OF AMERICA. 



The second annual meeting of the As- 
tronomical and Astrophysieal Society of 
America (fourth conference of astronomers 
and astrophysicists) was held on June 26- 
28, 1900, at Columbia University, in the 
City of New York, in connection with the 
forty-ninth annual meeting of the American 
Association for the Advancement of Science. 

A brief report was presented by the 
Secretary upon the action of the Council in 
administering the affairs of the Society 
during the past year showing an addition of 
forty- three members since the date of the last 
meeting. With one exception the officers of 
the Society whose terms of office expired at 
the present meeting were re-elected, and the 
list for the year 1900-'01 is as follows : Pres- 
ident, Simon Newcomb, of "Washington, D. 
C. ; First Viee-President, Charles A. Young, 
of Princeton, N. J. ; Seeond Viee-President, 
George E. Hale of Williams Bay, Wis. ; 
Secretary, George C. Comstock of Madison, 
Wis. ; Treasurer, Charles L. Doolittle of 
Philadelphia, Pa. ; Councillors, Edward C. 
Pickering of Cambridge, Mass. ; James E. 
Keeler of Mt. Hamilton, Cal. ; Ormond 
Stone of Charlottesville, Va. ; and Stknson 
J. Brown of Washington, D. C. 

By direction of the Council the next an- 
nual meeting of the Society will be held in 
Denver, Col., in August, 1901. 
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In accordance with the expressed wish of 
the Society the Council adopted the follow- 
ing resolutions and directed the Secretary 
to transmit copies of them to the Chief of 
the Weather Bureau and to the Western 
Union Telegraph Company. 

Resolved, That the Astronomical and As- 
trophysical Society of America extends to 
the Chief of the IT. S. Weather Bureau its 
hearty thanks for his courtesy in transmit- 
ting daily weather bulletins to those as- 
tronomers who observed within the United 
States the total solar eclipse of May 28, 1900. 

Resolved, That the Astronomical and As- 
trophysical Society of America extends to 
the Western Union Telegraph Company its 
hearty thanks for the courtesies extended 
by it to those astronomers who observed 
within the region covered by its lines the 
total solar eclipse of May 28, 1900. 

The number of papers actually read be- 
fore the Society at this meeting was ap- 
proximately the same as at previous con- 
ferences, but many of these were technically 
presented to Section A of the A. A. A. S., 
and were read at joint sessions of that Sec- 
tion with the Astronomical and Astrophys- 
ical Society. Only those papers formally 
presented to the Society and of which ab- 
stracts have been submitted to the Secre- 
tary, are summarized below. 

A new feature of the Society's program 
was the discussion of the observations made 
at the total solar eclipse of May 28, 1900, 
accompanied by the presentation of numer- 
ous photographs of the eclipse and the 
discussion of a program for observing the 
planet Eros during its close approach to the 
earth in the autumn and winter of 1900-'01. 
A summary of these discussions follows the 
abstracts of papers presented. 

The Rate of Increase in Brightness of Three 
Variable Stars in the Cluster Messier 8 : By 
S. I. Bailey. 
The proportion of stars found to be 



variable in the cluster Messier 3, N. Gr. C. 
5272, is greater than in any other object of 
the same class. This object is so low, how- 
ever, at Arequipa, and the stars are so faint 
that satisfactory photographs of it, with 
the 13-inch Boyden refractor, cannot be ob- 
tained with exposures of less than 90 minutes. 
The rate of increase of the light of many of 
these stars is extremely rapid and in order 
to determine this change with the highest 
precision, photographs of very short ex- 
posure are necessary. At the request of 
the Director of the Harvard Observatory a 
series of most admirable photographs of this 
cluster were taken with the 3-foot Crossley 
reflector by Professor James E. Keeler, 
Director of the Lick Observatory. These 
photographs were taken on May 20 and 21, 
1900. The first plate had an exposure of 
60 minutes, but all the others 24 in num- 
ber had exposure of only 10 minutes, while 
showing the variables at minimum mag- 
nitude. The shortness of these exposures, 
combined with the high quality of the 
plates, make the results obtained very sat- 
isfactory. 

Three variable stars have already been 
measured on these plates. They are Nos. 
11, 96 and 119. The series of plates ex- 
tended from 17" 42 m 46 s to 20" 24 m 11 s on the 
night of May 20th, and from 17 h 2 m 38 s to 20" 
53 m 27 s , May 21st, G. M. T. These periods 
of time covered the entire interval from 
minimum to maximum, for each of the 
above stars on at least one night. The same 
stars were also measured and 49 photo 
graphs made at Arequipa during the years 
1895-1899. From a study of all these 
measures I find the periods to be : No. 11, 
12 h 12 m 25 s ; No. 96, 12" m 15* ; No. 119, 
12" 24 m 31 s . For the following discussion 
of the rate of increase, however, only plates 
made by Professor Keeler, on the night of 
May 21st, and having exposures of 10 min- 
utes were used. 

The measures of the brightness of the 
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variables were made by Argelander's 
method, using a sequence of comparison 
stars whose magnitudes have not yet been 
determined. The results are, therefore, 
given in grades. The value of one of 
these grades is somewhat uncertain, but is 
not far from a tenth of a magnitude, since 
in a previous work the value of my grade 
has been 0.085 of a magnitude. The ob- 
servations were then plotted, using vertical 
distances to represent magnitudes and hori- 
zontal distances to represent time, and a 
smooth curve was drawn through them. 
The time scale employed in this drawing 
was very open, in order to read with greater 
accuracy the ordinates of the curve corre- 
sponding to intervals of five minutes. The 
results of the measures are very accordant. 
Of all the measures on the Lick plates of 
ten minutes' exposure the average devia- 
tion from the curve is less than half a 
grade. 

From these curves it appears that the 
total increase of light, amounting to 17.5 
grades in the case of variable No. 11, takes 
place within 70 minutes; in the case of 
No. 96, an increase of 16.7 grades occurs 
within 60 minutes ; and No. 119, 17.0 
grades, within 75 minutes. The maximum 
increase during any interval of 5 minutes, 
is, in the case of No. 11, 1.9 grades ; No. 96, 
2.5 grades; No. 119, 1.5 grades. During 
30 minutes No. 11 increases in magnitude 
10.9 grades, or at the rate of 21.8 grades per 
hour ; No. 96, 12.8 grades, or at the rate of 
25.6 grades per hour ; No. 119, 8.6 grades, 
or at the rate of 17.2 grades per hour. The 
greatest rapidity is met in the case of No. 
96, where for 5 minutes the increase is at 
the rate of 30 grades, or about 2.5 magni- 
tudes per hour, and during 30 minutes has 
a rate of 25.6 grades, or more than two 
magnitudes per hour. This rate of change 
appears to be more rapid than that of any 
other star known. 

The Algol variable U Cephei, which per- 



haps undergoes the most rapid change of 
any star not found in clusters, -changes at 
the rate of about one and a half magnitudes 
per hour, during the half hour when its in- 
crease and decrease are most rapid. The 
total times of increase of the three stars, 70, 
60 and 75 minutes, are 9, 8 and 10 per cent, 
respectively, of their whole periods. Near 
the beginning and end of increase, however, 
the rate of change seems to be relatively 
much slower. If we allow one and a-half 
grades for each of these slow changes, mak- 
ing three grades in all, we find that the 
remaining increase, amounting to more than 
four-fifths of the whole change in light, 
takes place for the three stars in 42, 34 and 
54 minutes, respectively. That is, in about 
6, 5 and 8 per cent, of their respective full 
periods. 

In the case of No. 96 this increase is 
about ten times as rapid as the correspond- 
ing decrease. In general it may be stated 
that the length of periods and form of light- 
curves are similar to many of those in the 
clusters Messier 5 and o> Centauri. (See 
Astrophysieal Journal, Vol. X., 255. ) It will 
be noted that the periods of these three 
stars are about one-half a day. Several 
other variables in this cluster appear to 
have approximately the same period. 

The Series of Parallaxes of Large Proper Mo- 
tion Stars made with the Yale Heliometer : 
By F. L. Chask. 

A large proper motion is, as is well 
known, the strongest indication of a star's 
nearness. Some years ago it seemed to us 
at the Yale Observatory that it would be a 
promising task to make a rather sweeping 
survey of all the fainter northern stars 
having a large proper motion to single out 
those which show a measurable parallax. 
Our list was based upon Porter's Catalogue 
of Proper Motion Stars, and it was our aim 
to take up all the stars therein contained, 
which showed an annual motion as great 
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as 0".5 excepting such as had already been 
observed for parallax. 

It was hoped that among so large a num- 
ber, nearly a hundred, some very near 
neighbors should be found, but in case the 
results should prove wholly negative it 
would afford some satisfaction to know 
that there are probably no more stars in 
the northern skies within a certain distance 
of us. 

This research was begun in the summer 
of 1892, soon after Porter's Catalogue ap- 
peared, and has been the problem of chief 
attention on my part since that time. 
There were 86 stars in my list and 13 in Dr. 
Elkin's, of which I have completed the ob- 
servations of 84 and Dr. Elkin 8. The orig- 
inal plan was to observe each star on 
three different nights near each of the two 
epochs of maximum parallactic effect. For 
each star when possible two suitable com- 
panion stars were chosen on opposite sides 
of the principal star and as nearly as pos- 
sible at the same angular distance from it. 
The observations were made in the custo- 
mary symmetrical order SI, 82, 52, SI, 81 
denoting the angular distance from one 
companion star and 52 the distance from 
the other. 

At first it was intetfded to use the known 
proper motions in the reductions, and it 
was thought that three observations at each 
of the two epochs would be sufficient to 
show any parallax as great as 0".2, and any 
such cases were to be further investigated. 
Later it seemed to us to be desirable to 
eliminate the effect of proper motion inde- 
pendently, which can be quite thoroughly 
accomplished by repeating the observations 
through two more epochs in the reverse 
order, and at the same time this enlarged 
number of observations should furnish a 
pretty fair approximation to the true value 
of the parallax. 

The plan thus modified would give us 
twelve complete observations for each star, 



which number was secured in nearly every 
case. Each of these complete observations 
furnishes an equation of condition of the 
form : 

* + by + ez = n 

where x represents the required correction 
to the assumed scale value, y the parallax, 
z the correction to the assumed annual 
proper motion, 6 the parallax factor de- 
pending upon the positions of the stars 
and that of the earth at the time, e = t — 
1895.0 (1895.0 being about the middle of 
the period covered by the observations) 
and n equals the difference 81 — S2 minus 
an assumed value for this difference. 

The normals from these equations of con- 
dition have all been formed and a prelimi- 
nary solution has only just been finished. 
As to the results I may say that a little dis- 
appointment was felt that no very large 
parallaxes were found. However there were 
two stars viz : 54 Piscium and "Weisse 17" 
322, which show a parallax of nearly 0",25 
and which, therefore, if the results are con- 
firmed by further observation, will place 
them among the first ten or twelve nearest 
stars so far as at present known. I have 
selected for each of these stars two new 
pairs of comparison stars and have nearly 
completed a more extended series of obser- 
vations of them. The final parallax will in 
each case depend upon 56 complete obser- 
vations instead of 12 as at present. 

A preliminary classification, according 
to the magnitude of the parallax formed, 
may be of some interest and is given in the 
following table : 

Parallax. No. Stars. 

0".20 to 0".25 2 

.15 " .20 6 

.10 " .15 11 

.05 " .10 24 

.00 " .05 34 

—0 .05 " .00 8 

—0 .10 "-0 .05 5 

—0 .15 "—0 .10 2 

The probable error of a single observation 
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comes out to be on the average about 
± 0".170. Taking the average weight of 
the parallax to be 30.0 the average probable 
error of the values of the parallax found 
would be ± 0".031. In this no account has 
been taken of the systematic- error of the 
observer which has not yet been discussed 
for this problem. It should also be borne 
in mind that the parallax here found is only 
the relative parallax to which should be ad- 
ded that of the comparison stars em- 
ployed. 

It is our purpose further to classify the 
results. 1st, according to the magnitudes 
of the stars, and 2d according to the amount 
of the proper motion which may perhaps 
lead to interesting conclusions. The results 
here given may perhaps be slightly modi- 
fied in the fuller discussion, but in their 
present form they may serve to give 
some idea of a piece of work, which we 
hope will contribute something to our pres- 
ent knowledge of the stellar universe. 

The Velocity of Meteors as Deduced from Pho- 
tographs at the Yale Observatory : By W. 
L. Elkin. 

The instruments in use at the Yale Ob- 
servatory for the photographic observation 
of meteors have been equipped with an ar- 
rangement for the determination of the 
velocity of meteors. The idea of using 
photography for this purpose seems to have 
first been suggested as long ago as 1860 by 
J. Homer Lane, the well known physicist 
and discoverer of ' Lane's law.' In 1885 a 
well planned attempt in this direction was 
made by Zenker, in Berlin on the occasion 
of the expected shower of Andromedids, 
but apparently without success, and lately 
the suggestion has again been made by 
Professor Fitzgerald. 

The Yale apparatus consists of a wheel 
(a bicycle wheel) rotating in front of the 
cameras and carrying a number of opaque 
screens. There are at present 12 of these 



interceptors and the rotation is effected at 
the rate of 30 to 50 turns per minute by 
means of a small motor worked by 3 or 4 
bichromate cells. It will be advisable to 
increase the number of occultations in the 
future, however. At each revolution a 
record is made at the chronograph so that 
the wheel's velocity at any instant is always 
known. 

The length of the interruption of a meteor 
trail and the resulting velocity are easily 
derived from the plates, if the meteor is 
also recorded on a plate at our second 
station at Hamden, distant about 3 km. 
The first attempt was made at the August 
period last year, and subsequent ones at 
the Leonid, Andromedid and Geminid 
epochs in November and December last. 
In all so far five such trails have been ob- 
tained with corresponding records at Ham- 
den and the time and identification also 
secured. These have been carefully meas- 
ured and reduced and the resulting data 
are brought together in the following table 
of which the headings explain themselves 
sufficiently : 







Green- 


Apparent 


Appar' nt 


Approxi- 


Meteor 


Bate 


wich 


Radiant 


Velocity 


mate 


No. 


1899 


Mean 


1875.0 


(km. per 


Altitude 
(in km.) 






Time 


E. A. Decl. 


sec.) 






b. m. s. 


/ o / 






1 


July SI 


17 4 30 


28 55+57 31 


50.4 


88 to 75 


2 


Aug. 7 


14 25 25 


28812— 6 20 


12.2 


50 to 45 


3 


Aug. 8 


16 32 47 


43 55 + 56 33 


50.3 


101 to 94 


4 


Not. 24 


16 31 25 


27 43 + 40 33 


20.2 


93 to 90 


5 


Dee. 12 


21 43 


113 44 + 33 36 


36.5 


90 to 86 



If we now correct the values for the ap- 
parent radiant and velocity for the effect or 
the attraction of the earth and its diurnal 
rotation by Schiaparelli's formulse, we de- 
rive the ' corrected ' radiant and velocity, 
in the following table and hence the ' true ' 
velocity of the meteors relative to the Sun. 
The last columns of this table contain the 
' true ' and ' apparent ' velocities which a 
parabolic orbit, or, in the case of the 
November 24 meteor, an elliptic orbit of 
6.62 years period should have produced. 
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Meteor 
No. 


Corrected 

Radiant 

1876.0. 

E. A. Decl. 


Corrected 
Apparent 
Velocity, 
(km. per 
sec). 


True Ve- 
locity, 
(km. per 
sec). 


Parabolic or 
Elliptic Veloc- 
ity (km. per 
sec). 




True 


appa'nt 


1 
2 
3 

4 
5 


29°50'+67°40' 
289 44 —27 58 
45 12 +66 36 
23 52 +39 46 
112 22+33 2 


49.1 
6.0 
49.0 
16.8 
34.7 


34.4 
32.0 
32.4 
39.8 
34.0 


41.8 
41.8 
41.8 
39.3 
42.4 


58.3 
27.1 
60.3 
19.6 
49.5 



A comparison of these two last columns 
with the corresponding ones of the observed 
values shows that except in the case of the 
Andromedid meteor on November 24th, 
both the apparent and true observed values 
of the velocity are much smaller than those 
derived on the assumption of a cometary 
velocity. The former (the observed) veloc- 
ities lead to orbits of a very improbable 
character having periods of from 1.25 to 
1.80 years, so that it would seem an almost 
certain conclusion that the atmospheric re- 
tardation has amounted to from 8 to 15 
km. per second for the four meteors. On 
the other hand the Andromedid of Novem- 
ber 24th furnishes the following orbit, by 
the side of which is placed that of Biela's 
comet according to Hubbard : 

Meteor Nov. 24, 1899. Biela Comet. 

7r = 108°48 / ) ir = 109°8'") 

Q = 242 22 \ 1875.0 fl=245 51 U852.0 
i = 12 4 J i = 12 33 ) 



e = 0.7923 
a = 4.110 



e =0.7559 
a =3.526 



Rather unfortunately this Andromedid 
trail is at the very edge of the plate, and 
therefore somewhat ill-defined, so that the 
length of the single interruption available is 
somewhat uncertain. If this be changed 
by 19" from the original measurement, or 
about Yt of a millimeter on the plate, a 
quantity which is, perhaps, admissible un- 
der the unfavorable circumstances, an exact 
agreement with the cometary elements ' a ' 
and ' e ' can be brought about. 

This remarkable circumstance makes it, 
therefore, again somewhat questionable 
whether the small velocities found for the 
other four meteors may not after all be 
somewhere near the cosmic values and the 



truth will have to await accumulated evi- 
dence. Especially valuable will be a long 
trail with considerable change in altitude 
and a large number of sharp interruptions. 
The only one of our trails which has more 
than two such breaks is the one of August 
7th, where three values of the velocities can 
be deduced. These are, in the order of the 
meteor's progress, and descent, 12.33, 12.11 
and 12.09 km. per second, which, while 
showing an increased retardation, hardly 
admit of any definite conclusions. As I 
have just said, more data are necessary and 
we hope to secure them and also increase 
the accuracy in the near future. 

Recent Astronomical Work at Columbia Uni- 
versity : By Harold Jacob y. 
Professor Rees, director of the Columbia 
University Observatory, being absent at 
Paris as a member of the international jury 
for instruments of precision, it devolved 
upon Professor Jacoby to present a very 
brief account of Columbia's research work in 
astronomy during the past year. The Uni- 
versity possesses no adequate observatory, so 
that the work in observational astronomy 
has been perforce confined very largely to 
the measurement and discussion of celestial 
photographs. The only long series of direct 
observations upon the sky itself is that made 
during the last seven years with the zenith 
telescope by Professors Bees and Jacoby and 
Dr. Davis, who was a member of the obser- 
vatory staff until last year % This series of 
observations was discontinued in May, 1900, 
because a similar one, upon a much more ex- 
tensive scale, has been commenced by the 
International Geodetic Association. It is 
hoped that the Columbia observations, to- 
gether with a corresponding set made at 
Capodimonte, Italy, will furnish a valuable 
contribution to our knowledge of the con- 
stant of aberration and the variations of 
terrestrial latitude. 
The measurement and discussion of as- 
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tronomical photographs has included work 
upon Eutherfurd negatives and upon nega- 
tives made at Helsingfors, Finland, and at 
the Cape of Good Hope. In connection with 
the Eutherfurd plates, the observatory has 
just published Dr. W. C. Kretz' paper on the 
' Stars in the Coma Berenices Cluster. ' This 
paper was offered by Dr. Kretz last year as 
his dissertation for the degree of Ph.D. It 
will be distributed very soon. Dr. G. E". 
Bauer's paper, also a dissertation for the de- 
gree of Ph.D., contains a determination of 
the parallax of p. Cassiopeiae from Euther- 
furd measures of position angle. It is now 
in course of publication, as is also a paper by 
Professor Jacoby on the ' Pleiades. ' This 
latter contains the results of farther com- 
putations that have been made in recent 
years, using the same Eutherfurd measures 
discussed in Professor Jacoby's former paper 
on the 'Pleiades,' published in 1892. The 
new discussions bring out the excellence of 
Eutherfurd's work even more clearly than 
before. Several other sets of Eutherfurd 
star plates have been measured and re- 
duced, but it has not yet been possible to 
prepare the results for printing. 

An attempt was made last year to photo- 
graph the November meteors, and one trail 
was secured by Mr. C. A. Post and Profes- 
sor Eees, at the former's observatory in 
Bagport. 

Dr. Caroline E. Furness has completed 
the discussion of four photographs of the 
stars immediately surrounding the north 
pole of the sky. These photographs were 
made at Helsingfors some years ago, and 
measured at the Columbia University ob- 
servatory. Dr. Furness has deduced from 
these measures a photographic catalogue of 
precision including the stars within one de- 
gree of the pole, and has been able to show 
also that the optical distortion of the Hel- 
singfors telescope is confined within very 
small limits, so far as such distortion de- 
pends on position angle. These researches 



are in course of publication by the observa- 
tory of Vassar College, and have formed 
the subject matter of a dissertation for the 
degree of Ph.D., conferred upon Miss Fur- 
ness this year at Columbia University. 

A similar series of negatives of the south 
pole was made some years ago at the Cape 
of Good Hope, and these have been in 
course of measurement during the past 
year at Columbia. It is hoped that they 
can be completed during the present sum- 
mer, and that the results can be computed 
and published within a year. 

The attempt to secure an independent 
determination of the constants of nutation 
and aberration by photographing close polar 
star trails has made considerable progress. 
A special ' fixed ' polar telescope has now 
been mounted by Dr. Donner in a suitable 
new building at Helsingfors, at which place 
it is intended to make the observations,, in 
order to take advantage of the high altitude 
of the pole, and the consequent diminution 
of atmospheric refraction. This fixed tele- 
scope will be used with the object glass of 
the present Helsingfors astro-photographic 
refractor. We shall thus secure the im- 
portant adventage of using a glass whose 
optical distortion has been most carefully in- 
vestigated. It is hoped that the actual work 
of making the negatives can begin at Hel- 
singfors as soon as the nights become a little 
longer, and that measurements can com- 
mence at Columbia before the year is out. 

Photometric Observations of the Asteroid Eros : 

By Henry M. Paekhuest. 

My simple formula for the diminution of 
the light of an asteroid in proportion to the 
angle at the asteroid between the sun and 
the earth, seems to be substantiated by Pro- 
fessor Miiller, within ordinary limits, but 
the new asteroid Eros extends the angle so 
far as to create uncertainty. For the old 
asteroids the extreme value of this angle 
seldom exceeds 30 degrees ; whereas its' 
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smallest value with Eros in the present op- 
position is only 28 degrees, and its greatest 
value more than twice that amount. In 
the observations of the oppositions of our 
moon the formula of simple proportion is 
appreciably changed before reaching that 
extent. If the formula depends upon the 
diminution of light in arithmetical progres- 
sion, the variation is in one direction, 
whereas if it depends upon diminution of 
light measured in magnitudes, or in geo- 
metrical progression, the variation is in the 
opposite direction. It has seemed to me 
desirable that special pains should be taken 
to observe Eros photometrically, in order 
to learn what we can of the true law of di- 
minution, and if possible its cause. 

I desire especially to call attention to this 
desirability, for the reason that a tall build- 
ing is in process of erection so close to 
my observatory that should it be com- 
pleted early in the present year, it may pre- 
vent my photometric observation of Eros 
at the times essential to this investigation ; 
in which case we must rely wholly upon 
such observations as may be made else- 
where. I had already made preliminary 
observations in anticipation of this investi- 
gation before the building was commenced ; 
and I still hope that I may be able to com- 
plete my work before my observation of 
that part of the sky is cut off. 

Standards for Faint Stellar Magnitudes : By E. 

C. Pickering. 

It is believed that the following extract 
from the report of Professor Cross, the 
Chairman of the Rumford Committee of the 
American Academy, will be of interest to 
members of the Astrophysical Society. 

An appropriation of five hundred ($500) 
dollars has been made from the Eumford 
Fund to be expended under the direction of 
Professor Pickering, for the purpose of 
carrying out an investigation on the bright- 
ness of faint stars by co-operation with 



certain observatories possessing large tele- 
scopes. This appropriation results from a 
communication made to the Council of the 
American Astronomical and Astrophysical 
Society held in New York last January. 
It was represented that the most urgent 
need of astronomy in America was adequate 
endowment of the great telescopes of the 
country so that they could be kept actively 
at work. It was shown that while the two 
largest telescopes of the country, and of the 
world, were kept constantly at work the 
means for the reduction and publication 
of the observations is wholly inadequate, 
while some of the largest telescopes in the 
country, representing a plant costing hun. 
dreds of thousands of dollars, are nearly 
idle and therefore useless. Observations of 
the greatest value can be obtained with 
these instruments at small expense, and 
it is hoped that the beginning now made 
will justify its permanent continuance on a 
large scale. The .problem undertaken is 
the determination of the light of faint stars, 
selected as standards. These will furnish 
points of reference to which other photo- 
metric measures may be referred. Five 
photometers have been constructed in which 
by interposing a photographic wedge of 
shade glass, an artificial star is reduced in 
brightness until it appears equal to a real 
star, as seen in a large telescope. Thirty- 
six regions have been selected in different 
parts of the sky, in each o£ which a series 
of standards is to be measured. Five stars 
of about the twelfth magnitude, five of the 
fifteenth, five of the sixteenth, and five of 
the seventeenth, are to be chosen in each 
of these regions. The faintest stars will be 
selected and measured with the Yerkes 40- 
inch and Lick 36-inch telescope. Those of 
the sixteenth magnitude will be measured 
with the 26-inch telescope of the University 
of Virginia and perhaps the Princeton 23- 
inch telescope. The stars of the fifteenth 
magnitude will be measured with the 15- 
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inch Harvard telescope. All of these stars 
will be compared with the stars of the 
twelfth magnitude, whose absolute magni- 
tudes will be determined with the 12-inch 
Harvard meridian photometer. Their re- 
lative brightness will also be determined 
more accurately with the Harvard 15-inch 
telescope. After the work is fairly started 
it is believed that it can be reduced to a 
simple routine, by which great results may 
be attained with a moderate expenditure. 
By the time this report is presented it is 
expected that observations with the Yerkes, 
Lick, University of Virginia and Harvard 
telescopes will be in progress. 

Registration of Astronomers : By E. C. Pick- 
being. 

A plan for the registration of astrono- 
mers desiring positions was proposed to the 
Society at its meeting at the Harvard Ob- 
servatory in 1898. It was hoped that in 
this way suitable candidates could be found 
for vacant positions, and at the same time 
good positions could be found for those 
qualified for them. As however, the mem- 
bers present did not desire that the Society 
should undertake this work, it has been 
carried out by, and at the expense of, the 
Harvard College Observatory. Blanks of 
the form appended have been distributed, 
and during the last eight months, thirteen 
men and six women have applied for posi- 
tions. Bequests for assistants have been 
received from four institutions, but in only 
one or two cases were the vacancies filled. 
The number of candidates for positions is 
therefore abundant and it is hoped that in- 
stitutions will avail themselves more freely 
of this register in filling positions. No 
charge is made either to institutions or in- 
dividuals, and, if desired, communications 
are regarded as confidential. 

George C. Comstock, 

Secretary. 
{To be Concluded.) 



AMERICAN MATHEMATICAL SOCIETY. 

Following its usual custom, the Amer- 
ican Mathematical Society held its Seventh 
Summer Meeting in affiliation with the 
American Association for the Advancement 
of Science, at Columbia University, June 
27th-29th. The Society is one of, at pres- 
ent, sixteen scientific bodies which have re- 
sponded to the general invitation of the 
Association to meet simultaneously with it, 
their relation to the Association being de- 
scribed by the very flexible term 'affilia- 
tion.' These societies contribute greatly to 
the importance and interest of the meeting, 
frequently furnishing a large proportion of 
the total attendance and of the scientific 
output. In many cases a more intimate re- 
lation between them and the Association 
would be mutually beneficial, and plans for 
such a strengthening of ties are already 
under consideration. But, at present, the 
affiliated societies receive scanty official 
recognition. They have no representation 
in the councils of the Association ; no official 
reception is given them at the meeting ; 
they receive none of the general circulars 
of information issued by the Association ; 
and the notices of the societies printed in 
these circulars have been, in at least one 
instance, unauthorized and incorrect. In 
short, the societies are left mostly to their 
own devices, and enjoy all the advantages 
and disadvantages of this condition. 

The unusually early date of the meeting 
involved some conflict with the academic 
duties of many members, and reduced the 
period of preparation and accumulation of 
material from four to two months. But in 
spite of this and the uncomfortable weather, 
the occasion was a pronounced success. 
Fifty -six members of the Society were in 
attendance, a number which has never 
been exceeded. Professor Simon Kewcomb, 
ex-President of the Society, presided at the 
opening of the first session, on Wednesday 
afternoon, and was succeeded in the chair 



